INTRODUCTION.
Apoptosis and survival play a crucial role in mammalian development. However the signaling pathways for survival are much less well understood compared to apoptosis pathways. The mammalian cell survival factors known to date have been largely identified either biochemically or based on genetic studies in other organisms. Efficient and effective genetic methods that allow systematic studies of anti-apoptosis genes in mammalian cells remain to be established.
METHODS.
To identify anti-apoptosis genes throughout the mammalian genome, we utilized a novel retrovirus-based genetic screen method to identify factors that mediate IL-3-dependent survival signaling in hematopoietic cells using enhanced retroviral mutagens (ERM) (1,2). ERM vectors contain several engineered sequences (an ERM tag and a splice donor) controlled by a tetracycline-responsive promoter. Endogenous genes can thus be randomly activated and tagged in a conditional system.
RESULTS.
A large number of both known and novel cell survival mediators were identified through the screen, including Bcl-x L , PI-3 kinase, and Akt (3,4). One of the survival genes identified is Cytokine Independent Survival Kinase (CISK), a PX-domain containing Ser/Thr kinase homologous to SGK (1) . We showed that CISK acts downstream of the PI-3 kinase cascade and may function in parallel to Akt. Similar to Akt, CISK can also phosphorylate in vivo Bad and FKHRL1, two known physiological mediators of apoptosis (4). However, CISK exhibits distinct subcellular localization, suggesting that CISK may act in different signaling cascades compared to Akt.
DISCUSSION. Our results demonstrate the power of the ERM approach at identifying key genes involved in cell survival and apoptosis signaling without the need of cDNA library construction. The identification of CISK presents a new branch point in PI-3 kinase regulated survival pathways. CISK is the first member of the SGK family proteins to be shown to promote cell survival, pointing to an interesting possibility that other SGK family members may also function in survival pathways.
